Purification and characterization of a glycoside hydrolase family 5 endoglucanase from Tricholoma matsutake grown on barley based solid-state medium.
An endoglucanase was isolated from solid-state culture of the ectomycorrhizal fungus Tricholoma matsutake (TmEgl5A) grown on rolled barley and vermiculite. The enzyme was purified by ammonium sulfate fractionation, ion-exchange, hydrophobic, and gel filtration. TmEgl5A showed a molecular mass of approximately 40 kDa as determined by SDS-PAGE. The single band of the protein was analyzed by peptide-mass-finger-printing using matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) and the trypsin-digested peptide sequences were matched to a putative endoglucanase sequence (protein ID1465229) in the JGI T. matsutake 945 v3.0 genome database. Based on the sequence information, the gene encoding TmEgl was cloned and expressed in Pichia pastoris KM71H. The deduced amino acid sequence was similar to GH5 family endoglucanases from Basidiomycetes. The enzyme acts on barley β-glucan, lichenan, and CMC-Na. The hydrolyzation products from these substrates were detected by thin-layer chromatography as oligosaccharides with minimal disaccharides. These results suggested that T. matsutake produces a typical endoglucanase in solid-state culture, and the fungus has the potential to degrade β-linkage polysaccharides.